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[001] The present invention relates to a brush for applying a cosmetic and/or a 
care product to keratinous fibers, for example, applying mascara to eyelashes. The 
present invention also relates to a system for applying a product to keratinous fibers, a 
method of applying a product to eyelashes, and a method of manufacturing a brush. 

[002] Numerous brushes are known that comprise a rectilinear core formed by two 
twisted-together strands of metal wire holding tufts of bristles between them. Brushes are 
also known in which the core is curved about an axis. For example, German patent 
application DE A 4 205 935 describes a brush having a core bent at an angle, wherein 
bristles of the brush define a cross-section that is circular. In such known curved-core 
brushes, bristles define a cross-section of the brush that remains substantially constant 
along the length of the core. 

[003] There exists a need for a brush that provides improved quality of makeup, 
ease-of-use, improved product loading, as well as improved elongation, curving, 
separation, and penetration of the application members amongst the eyelashes. 

[004] There exists a need for an applicator that provides improved quality of the 
makeup, ease of use, improved product loading, as well as improved elongation, curving, 
and bristle penetration of eyelashes. 

[005] In the following description, certain aspects will become evident. It should 
be understood that the invention, in its broadest sense, could be practiced without having 
one or more of these aspects. 

[006] In accordance with the purpose of the invention, as embodied and broadly 
described herein, the invention includes a brush including a core curved along at least a 
portion of its length so that an axis of the core defines a curve in a plane of curvature, and a 
plurality of bristles connected to the core. The bristles may define a cross-section of the 
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brush that varies over at least a portion of the length of the core in a manner that is not 
geometrically similar. The cross-section of the brush at at least one position along the 
length of the core may be substantially asymmetric in relation to a plane perpendicular to 
the plane of curvature. The core may pass through the center of the cross-section of the 
brush at at least one location along the length of the core. 

[007] As used herein, the term "cross-section" relates to a cross-section taken in a 
plane perpendicular to the axis of the core. 

[008] As used herein, the term "plane of curvature" means a plane that is 
perpendicular to an axis about which the core of a blank is curved and that contains at least 
the curved portion of the axis of the core. When a core is curved about two or more axes 
not parallel to one another, the core will have multiple planes of curvature. 

[009] As used herein, cross-sections that are "not geometrically similar" satisfy at 
least one of the following two conditions: 1 ) the cross-sections have shapes differing from 
one another in other than scale magnitude (e.g., one cross-section is not a scale 
magnification or scale demagnification of another cross-section; the cross-sections may be 
shaped analogous to non-homothetic figures); and 2) the cross-sections have differing 
ratios of a to b, wherein a is the longest distance from the axis of the core to the outer 
boundary of the cross-section and b is the shortest distance from the axis of the core to the 
outer boundary of the cross-section. When the axis of the core is located at the center of a 
circular shaped cross-section, the ratio of a to b is one. 

[010] Some exemplary embodiments of the brush may render it possible to obtain 
makeup quality that is highly satisfactory because the brush may present faces having 
different shapes which, when combined with a curved core, make it possible when the 
brush is rotated about the axis of a stem, to manage the eyelashes in an improved manner. 
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The shape of the brush may also make it possible to obtain non-uniform wiping upon 
removal from a brush receptacle, thus leading to zones that may be unevenly filled with 
substance. 

[01 1] The envelope surface defined by the free ends of the bristles of the brush, if 
the core is straightened out and made rectilinear for observation purposes, may not be 
circularly symmetric. In other words, when one straightens the core of a brush in 
accordance with one exemplary embodiment of the invention (e.g., straightening the core of 
a curved core brush so that a blank results), the envelope surface defined by the free ends 
of the bristles may not be circularly symmetric. 

[012] As used herein, the term "circularly symmetric" relates to a configuration 
having a circular shaped cross-section, wherein the axis of the core passes through the 
center of the circular shaped cross-section. 

[013] As used herein, the term "envelope surface" refers to an imaginary surface 
defined by ends of at least some of the bristles connected to the core (of the brush or the 
blank). For example, the envelope surface could be considered to be the three- 
dimensional image seemingly formed by the bristle ends when the brush/blank is viewed by 
an observer. When there are a mixture of shorter bristles and longer bristles extending in 
substantially the same direction at substantially the same axial position on the core, the 
ends of the longer bristles may define the envelope surface, while the ends of the shorter 
bristles may be beneath that surface. 

[014] In yet another aspect, a brush may be provided including a core curved 
along at least a portion of its length so that an axis of the core defines a curve in a plane of 
curvature. The curve may have a convex side and a concave side. The brush may further 
include a plurality of bristles connected to the core. The bristles may comprise ends 
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defining an envelope surface of the brush and may define a cross-section of the brush that 
varies over at least a portion of the length of the core in a manner that is not geometrically 
similar. The cross-section of the brush at at least one position along the length of the core 
may be substantially asymmetric in relation to a plane perpendicular to the plane of 
curvature. In the plane of curvature, the distance from the convex side of the curve to the 
envelope surface may vary along at least a portion of the length of the core. 

[015] In another aspect, a brush including a core curved along at least a portion of 
its length so that an axis of the core defines a curve in a plane of curvature may be 
provided. The brush may further include a plurality of bristles connected to the core, with 
the bristles defining a cross-section of the brush that may vary over at least a portion of the 
length of the core in a manner that is not geometrically similar. The cross-section of the 
brush at at least one position along the length of the core may be substantially asymmetric 
in relation to a plane perpendicular to the plane of curvature. When the core is 
straightened, ends of the bristles may define at least one notch having a maximum width 
located between ends of the notch spaced apart from one another along the length of the 
brush. 

[01 6] According to yet another aspect, a brush may include a core curved along at 
least a portion of its length so that an axis of the core defines a curve in a plane of 
curvature and a plurality of bristles connected to the core. The bristles may define a cross- 
section of the brush that varies over at least a portion of the length of the core in a manner 
that is not geometrically similar. The cross-section of the brush at at least one position 
along the length of the core may be substantially asymmetric in relation to a plane 
perpendicular to the plane of curvature. When the core is straightened, ends of the bristles 
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may define at least one notch, with the notch being concave in at least one plane 
intersecting the notch. 

[017] In still another aspect, the a brush may include a core curved along at least 
a portion of its length so that an axis of the core defines a curve in a plane of curvature. 
The core may have a convex side and a concave side, and a plurality of bristles connected 
to the core. The bristles may include ends that define an envelope surface of the brush 
and that define a cross-section of the brush that may vary over at least a portion of the 
length of the core in a manner that is not geometrically similar. The cross-section of the 
brush at at least one position along the length of the core may be substantially asymmetric 
in relation to a plane perpendicular to the plane of curvature. The envelope surface on the 
convex side of the curve may define a substantially planar surface along at least a portion 
of the length of the brush, with the substantially planar surface intersecting the plane of 
curvature. 

[01 8] In a further aspect, a brush may include a core curved along at least a 
portion of its length so that an axis of the core defines a curve in a plane of curvature. The 
curve may have a convex side and a concave side. The brush may also include a plurality 
of bristles connected to the core. The bristles may include ends defining an envelope 
surface of the brush and a cross-section of the brush that varies over at least a portion of 
the length of the core in a manner that is not geometrically similar. The cross-section of the 
brush at at least one position along the length of the core may be substantially asymmetric 
in relation to a plane perpendicular to the plane of curvature. In the plane of curvature, the 
envelope surface on the convex side of the curve may define a substantially rectilinear 
edge along at least a portion of the length of the brush. 
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[019] In an additional aspect, a brush may include a core curved along at least a 
portion of its length so that an axis of the core defines a curve in a plane of curvature and a 
plurality of bristles connected to the core. The bristles may define a cross-section of the 
brush that varies over at least a portion of the length of the core in a manner that is not 
geometrically similar. The cross-section of the brush at at least one position along the 
length of the core may be substantially asymmetric in relation to a plane perpendicular to 
the plane of curvature. The brush may further include a stem having an end portion 
connected to the core that defines an axis. The brush may have a free end being not 
aligned with the axis of the end portion of the stem. 

[020] In still another aspect, a brush may be provided which includes a core 
curved along at least a portion of its length so that an axis of the core defines a curve in a 
plane of curvature, and a plurality of bristles connected to the core. The bristles define a 
cross-section of the brush that may vary over at least a portion of the length of the core in a 
manner that is not geometrically similar. The cross-section of the brush at at least one 
position along the length of the core may be substantially asymmetric in relation to a plane 
perpendicular to the plane of curvature. Along at least a portion of the length of the brush, 
the cross-section of the brush may have a varying width dimension. The width dimension 
may pass through the core and may be perpendicular to the plane of curvature. 

[021] In one aspect, the brush may include at least three side faces having 
shapes differing from one another. Such a brush may make it possible to increase the 
number of effects exerted by the bristles on the eyelashes (e.g., the action of a face of the 
brush of a given shape being different from the action of a face of different shape). 

[022] In yet another aspect, when the core is straightened, the bristles may define 
a portion (e.g., a cylindrical or a frustoconical portion) generally on the same axis as the 
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core and may be provided with at least one notch defining a maximum width between ends 
of the notch. As a result, over at least a portion of its length, the brush may present a 
cross-section that varies in a manner that is not geometrically similar due, at least in part, to 
the presence of the notch, for example. 

[023] In a further aspect, when the core is straightened, the bristles may define a 
notch. The notch may be concave in a direction substantially perpendicular to the core. 
Such a notch may be partially cylindrical (e.g., having an axis perpendicular or parallel to 
the axis of the straightened core). In certain cross-sections passing through the notch 
(and/or in certain places parallel to the core and intersecting the notch), the notch may 
appear as a portion of a circle, a portion of an ellipse, or any other curved line. The term 
"curved" as used herein could relate to any "non-rectilinear" shape, such that a line bent at 
an angle constitutes a curved line. According to one aspect, the notch may be concave. 

[024] In still another aspect, when the core is straightened, the bristles may define 
an odd number of notches (e.g., three, five, or seven). 

[025] According to yet another aspect, when the core is straightened, the bristles 
may define at least four side faces. Two of the four side faces may be substantially planar 
while two of the four side faces may not be substantially planar. The two substantially 
planar side faces may be adjacent to one another and the two side faces that are not 
substantially planar may be adjacent to one another. 

[026] According to an additional aspect, the bristles may define at least one cross- 
section that is substantially rectangular, and wherein, when the core is straightened, the 
bristles define two adjacent substantially planar faces and two adjacent concave faces. 

[027] In yet another aspect, when the core is straightened, the bristles define a 
general peanut shape having at least one flat side (e.g., with at least three substantially 
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planar facets placed in a triangular configuration about the axis of the core). In a brush 
made from such a blank/brush, at least one of the facets may be rendered non-planar via, 
for example, curving the core. 

[028] In another aspect, the core may be located off-center in the cross-section of 
the brush over at least a portion of the length of the brush. In other words, the core passes 
through a point other than the center of the cross-section of the brush at at least one 
location along the length of the core. A stem may be connected to the core. The at least 
one location along the length of the core where the core passes through the center of the 
cross-section of the brush may be located adjacent the stem and/or at a free end of the 
core. 

[029] According to still another aspect, the brush may be made from a blank 
having a general shape chosen from a substantially bullet shape, a substantially peanut 
shape, a substantially buoy shape, a substantially fish shape, a substantially hourglass 
shape, and a substantially football shape. 

[030] In another aspect, the bristles may define a cross-section having at least 
one of a maximum cross-sectional area and a minimum cross-sectional area located 
between two axial ends of the brush. For example, the brush may be made from a blank 
that is generally circularly symmetrical and of cross-section whose diameter passes 
through a maximum in a first half of the length of the brush starting from its free end and 
through a minimum in the second half of the length of the brush (e.g., when the blank is 
generally fish-shaped). 

[031] In yet another aspect, the cross-section may include peripheral steps over at 
least a portion of the length of the core. 
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[032] According to a further aspect, the core may include a twisted wire core 
having one of a left-hand pitch and a right-hand pitch (e.g., a core having a left-hand pitch 
is described in French patent application FR-A-2 701 198). In a left-hand pitch brush, the 
strands of the core may be twisted by being turned to the left so as to form turns which, 
when viewed along the axis of the core from an end fixed in a stem, turn clockwise on 
traveling away from the stem towards the free end of the brush. When the core has a left- 
hand pitch, the core may be advantageously curved in such a manner as to reduce the 
inclination of helical sheets formed by the bristles relative to an axis of the stem on going 
progressively further from the stem. This may result in improved separation between 
eyelashes at the ends of an eyelid by increasing the angle between the eyelashes and the 
helical sheets. On the other hand, when the brush has a right-hand pitch, the curvature of 
the core may also make it possible to modify the orientation of the helical sheets of bristles 
so as to obtain a desired result for makeup purposes. 

[033] The core may be formed of structures other than metal wires twisted 
together. For example, the bristles may be implanted or molded onto a core lacking twisted 
wires. The bristles may be natural or synthetic, and their ends may be subjected to any 
known type of treatment (e.g., for the purpose of forming rounded tips or forked ends on the 
bristles). 

[034] According to another aspect, the bristles may have differing lengths. For 
example, longer bristles may define an envelope surface defining a volume containing 
shorter bristles. It is possible to use a mixture of bristles, and to use bristles of all kinds, 
including, but not limited to, hollow bristles, bristles having a capillary groove, bristles 
having preferred deformation zones, bristles having a corkscrew-shape, and/or bristles 
having a flat shape. 
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[035] In another aspect, the axis of the brush may be angled adjacent to the stem. 
In addition, the core may be given an angle in the vicinity of a core portion that is implanted 
in the stem. For example, in one aspect, the angle between the axis of the stem and the 
axis of the portion of the core supporting the bristles at any point of the core is always less 
than 90°. 

[036] The invention is not limited to a brush whose core is curved about a single 
axis. For example, the core can be curved about at least two axes that are not mutually 
parallel. Under such circumstances, the axis of the core may be curved so that it is not 
entirely contained in any single plane. For example, the axes about which the core is 
curved may extend in directions that are perpendicular (e.g., axes that optionally intersect). 

[037] In one exemplary embodiment where the end of the brush remote from the 
stem is off-center relative to the axis of the stem, when the brush passes through a 
relatively rigid wiper that matches the diameter of the stem, the brush may flex as it passes 
through the wiper, and as soon as it has gone past the wiper it may return to its initial 
configuration by moving transversely, which can have the effect of shearing through any 
drop of product that might be present at the end of the brush. This may reduce the risk of 
such a drop of product being present at the free end of the brush, where such a drop may 
present difficulties during application. 

[038] The core of the brush may present curvature that is not constant (e.g., a 
portion that is rectilinear or substantially rectilinear and a portion that is curved). 

[039] In another additional optional aspect of the invention, a system may include 
a brush along with a reservoir configured to contain a product to be applied by the brush. 
For example, the product contained in the reservoir may be a hair product (e.g., mascara). 
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[040] In another optional aspect, the system may further include a wiper 
associated with the reservoir. In yet an additional aspect, the brush, may include a cap 
configured to close the reservoir. 

[041] Such a system may include, for example, a receptacle containing a supply 
of product (e.g., mascara), and an applicator. The applicator may be provided at one end 
with a handle member (e.g., a cap interconnected to the core via a stem), and at the other 
end, a brush according to any optional aspects of the invention. The applicator may be 
fastenable in a leaktight manner to the receptacle (e.g., when the cap is screwed onto the 
receptacle). The brush may be capable of dipping into the product (e.g., a liquid 
substance) contained inside the receptacle, and the receptacle may also be provided with a 
wiper. 

[042] In another additional aspect, a method of applying product to keratinous 
fibers includes providing a brush according to the invention, loading the brush with product, 
and applying the product to keratinous fibers with the brush. In an additional aspect, the 
keratinous fibers may be eyelashes. 

[043] The term "providing" is used in a broad sense, and refers to, but is not 
limited to, making available for use, enabling usage, giving, supplying, making, obtaining, 
getting a hold of, acquiring, purchasing, selling, distributing, possessing, making ready for 
use, and/or placing in a position ready for use. 

[044] According to still another aspect of the invention, a method of manufacturing 
a brush includes providing a blank comprising a core, and a plurality of bristles connected 
to the core. The bristles may define a cross-section of the blank that varies over at least a 
portion of the length of the core in a manner that is not geometrically similar. The bristles 
may further define at least one face having a non-planar shape. The method further may 
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include curving the core along at least a portion of its length so that an axis of the core 
defines a curve in a plane of curvature. The curving may cause the at least one face to 
become substantially planar shaped. The blank may be transformed into a brush and the 
cross-section of the brush at at least one position along the length of the core may be 
substantially asymmetric in relation to a plane perpendicular to the plane of curvature. 

[045] According to yet another aspect, the blank may include at least one 
additional face having a substantially planar shape, and the curving may cause the at least 
one additional face to become non-planar, substantially convex shaped, or substantially 
concave shaped. 

[046] In yet another aspect, the at least one face of the blank may have a 
substantially concave shape or a substantially convex shape. 

[047] In another aspect, the curving may include curving the core in a plane of 
curvature perpendicular to the at least one face of the blank. 

[048] According to an additional aspect, the blank may further include at least one 
additional face having a substantially convex shape, wherein the curving may cause the at 
least one additional face to become substantially convex shaped. In another aspect, the at 
least one additional face may have a substantially convex shape, wherein the curving may 
cause the at least one additional face to become substantially concave shaped. 

[049] In an additional aspect, the plane of curvature may define a plane of 
symmetry for the at least one face. 

[050] In a further aspect, the bristles of the blank may include ends defining an 
envelope surface having a general shape chosen from a substantially cylindrical shape 
having a substantially circular cross-section, a substantially peanut shape, a substantially 
buoy shape, and a substantially fish shape. 
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[051] In still another aspect of the method, the core may be a twisted wire core 
having, for example, a left-hand pitch.. 

[052] In another aspect, the core of the brush may be configured so that the core 
passes through the center of the cross-section of the brush at at least one location along 
the length of the core. 

[053] In a further aspect, the curve may have a convex side and a concave side, 
wherein the bristles may include ends defining an envelope surface, and wherein, in the 
plane of curvature, the distance from the convex side of the curve to the envelope surface 
may vary along at least a portion of the length of the core. 

[054] In still another aspect, the blank may include bristle ends defining at least 
one notch having a maximum width located between ends of the notch spaced apart from 
one another along the length of the blank. 

[055] According to an additional aspect of the invention, the bristles of the blank 
may include bristle ends defining at least one notch, the notch being concave in at least 
one plane intersecting the notch. 

[056] In another aspect, the curve may have a convex side and a concave side, 
wherein the bristles include ends defining an envelope surface, and wherein the envelope 
surface on the convex side of the curve defines a substantially planar surface along at least 
a portion of the length of the brush, the substantially planar surface intersecting the plane of 
curvature. 

[057] According to yet another aspect, the curve may have a convex side and a 
concave side, wherein the bristles include ends defining an envelope surface, and wherein, 
in the plane of curvature, the envelope surface on the convex side of the curve defines a 
substantially rectilinear edge along at least a portion of the length of the brush. 
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[058] In another aspect, the brush may include a stem having an end portion 
connected to the core. The end portion of the stem may define an axis. And the brush 
may have a free end being not aligned with the axis of the end portion of the stem. 

[059] In an additional aspect, the brush may be configured so that along at least a 
portion of the length of the brush, the cross-section of the brush has a varying width 
dimension, the width dimension passing through the core and being perpendicular to the 
plane of curvature. 

[060] In another aspect, the core of the blank may be substantially rectilinear. 

[061] According to an additional aspect of the method, the blank may include a 
stem connected to the core. The method may further include connecting a stem to the 
core. 

[062] An additional aspect includes a brush manufactured according to any of the 
methods described herein. 

[063] In one aspect, the blank may include at least one edge having a 
substantially rectilinear shape, and the curving causes the at least one edge to become 
non-rectilinear shaped. The curving may cause the at least one edge to become 
substantially convex shaped or substantially concave shaped. 

[064] In an additional aspect, the blank may include at least one non-rectilinear 
edge, and the curving causes the at least one non-rectilinear edge to become substantially 
rectilinear. The at least one non-rectilinear edge of the blank may have a substantially 
concave shape or a substantially convex shape. 

[065] In another aspect, the at least one face may extend partially along the length 
of the core. 
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[066] In another optional aspect of the invention, a method of manufacturing a 
brush may include providing a blank including a core, and a plurality of bristles connected 
to the core. The bristles may define a cross-section of the blank that varies over at least a 
portion of the length of the core in a manner that is not geometrically similar. The blank 
may further include at least one edge having a non-rectilinear shape. The method may 
further include curving the core along at least a portion of its length so that an axis of the 
core defines a curve in a plane of curvature. The curving may cause the at least one edge 
to become substantially rectilinear shaped, and the blank may be transformed into a brush. 
And the cross-section of the brush at at least one position along the length of the core may 
be substantially asymmetric in relation to a plane perpendicular to the plane of curvature. 

[067] In another aspect of the method, the plane of curvature may contain the at 
least one edge. 

[068] In still another aspect, the blank may include at least one face having a 
substantially planar shape and the curving may cause the at least one face to become non- 
planar (e.g., substantially convex shaped or substantially concave shaped). 

[069] In another aspect, the blank may further include at least one additional edge 
having a substantially concave shape, and the curving may cause the at least one 
additional edge to become substantially convex shaped. 

[070] According to an additional aspect, the blank may further include at least one 
additional edge having a substantially convex shape, and the curving may cause the at 
least one additional edge to become substantially concave shaped. 

[071] In still another aspect, the blank may include at least one additional edge 
having a substantially rectilinear shape, and the curving may cause the at least one edge to 
become non-rectilinear shaped (e.g., convex shaped or concave shaped). 
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[072] In another aspect, the at least one edge may extend partially along the 
length of the core. 

[073] Aside from the structural and procedural arrangements set forth above, the 
invention could include a number of other arrangements, such as those explained 
hereinafter. It is to be understood, that both the foregoing description and the following 
description are exemplary. 

[074] The accompanying drawings are incorporated in and constitute a part of this 
specification. The drawings illustrate exemplary embodiments of the invention and, 
together with the description, serve to explain some principles of the invention. In the 
drawings, 

[075] Fig. 1 is a schematic side view of an embodiment of a blank from which an 
exemplary embodiment of a brush can be made; 

[076] Fig. 2 is a view of the blank embodiment shown in Fig. 1 , with only a portion 
of the bristles being shown; 

[077] Fig. 3 is a cross-section view taken along line Ill-Ill of Fig. 2; 

[078] Fig. 3A is a cross-sectional view similar to Fig. 3 of another blank 
embodiment; 

[079] Fig. 4 is a cross-section view taken along line IV-IV of Fig. 2; 
[080] Fig. 5 is a cross-section view taken along line V-V of Fig. 2; 
[081] Fig. 6 is a side view of another embodiment of a brush; 
[082] Fig. 7 is a cross-section view taken along line VII-VII of Fig. 6; 
[083] Fig. 8 is a schematic side view of a blank from which another embodiment of 
a brush can be made; 

[084] Fig. 9 is a cross-section view taken along line IX-IX of Fig. 8; 
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[085] Fig. 1 0 is a schematic side view of a blank from which another embodiment 
of a brush can be made; 

[086] Fig. 1 1 is a cross-section view taken along line XI-XI of Fig. 10; 

[087] Fig. 1 2 is a schematic side view of a blank from which another embodiment 
of a brush can be made; 

[088] Fig. 13 is a cross-section view taken along line XIII-XIII of Fig. 12; 

[089] Fig. 14 is a schematic perspective view of a blank from which another 
embodiment of a brush can be made; 

[090] Fig. 15 is a cross-section view taken along line XV-XV of Fig. 14; 

[091] Fig. 16 is schematic perspective view of a blank like that of Fig. 14 from 
which another embodiment of a brush can be made; 

[092] Fig. 17 is a cross-section view taken along line XVII-XVII of Fig. 16; 

[093] Fig. 18 is a side view of another embodiment of a brush; 

[094] Fig. 19 is a perspective view of the embodiment shown in Fig. 18; 

[095] Fig. 20 is a schematic perspective view of a blank from which another 
embodiment of a brush can be made; 

[096] Fig. 21 is a perspective view of a blank obtained from the blank of Fig. 20 
following manufacturing; 

[097] Fig. 22 is a cross-section view taken along line XXII-XXII of Fig. 21 ; 

[098] Fig. 23 is a cross-section view taken along line XXIII-XXIII of Fig. 21 ; 

[099] Fig. 24 is a schematic perspective view of another embodiment of a brush 
formed from the blank of Fig. 21 ; 

[0100] Fig. 25 is a perspective view of an embodiment of a blank according to an 
aspect of the invention; 
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[0101] Fig. 26 is a perspective view of another embodiment of a blank; 
[0102] Fig. 27 is a perspective view of yet another embodiment of a blank; 
[0103] Fig. 28 is a perspective view of an additional embodiment of a blank; 
[0104] Fig. 29 shows a blank obtained from the blank of Fig. 25 following 
manufacturing; 

[0105] Fig. 30 is a cross-section view taken along line XXX-XXX of Fig. 29; 
[0106] Fig. 31 shows a blank obtained from the blank of Fig. 26 following 
manufacturing; 

[0107] Fig. 32 is a cross-section view taken along line XXXII-XXXII of Fig. 31 ; 
[0108] Fig. 33 shows a blank obtained from the blank of Fig. 27 following 
manufacturing; 

[0109] Fig. 34 is a cross-section view taken along line XXXIV-XXXIV of Fig. 33; 
[01 10] Fig. 35 shows a blank obtained from the blank of Fig. 28 following 
manufacturing; 

[01 1 1] Fig. 36 is a cross-section view taken along line XXXVI-XXXVI of Fig. 35; 

[01 12] Fig. 37 is a schematic perspective view of an embodiment of a brush 
obtained from the blank of Fig. 29; 

[01 13] Fig. 38 is a schematic perspective view of an embodiment of a brush 
obtained from the blank of Fig. 31 ; 

[01 14] Fig. 39 is a schematic perspective view of an embodiment of a brush 
obtained from the blank of Fig. 33; 

[01 15] Fig. 40 is a schematic perspective view of an embodiment of a brush 
obtained from the blank of Fig. 35; 

[01 16] Fig. 41 is a side view of an embodiment of a brush; 

18 



Attorney Docket No. 08048.0027-00000 

[01 17] Fig. 42 is a cross-sectional view of another embodiment of a brush; 
[0118] Fig. 43 is a partial sectional view of an embodiment of a system including a 

brush; 

[01 19] Fig. 44 is a diagram showing an embodiment of a brush while applying 
substance to eyelashes; 

[0120] Fig. 45 is a diagram showing exemplary angular relationships between a 
helical sheet and core axis of a brush, and an eyelash; 

[0121] Fig. 46 is a diagram similar to that of Fig. 45 showing a right-hand pitch 

brush; 

[0122] Fig. 47 is a perspective view of another embodiment of a blank; 

[0123] Fig. 48 is a perspective view of an additional embodiment of a blank; 

[0124] Fig. 49 is a diagram of an embodiment of a brush in use to apply product to 
the eyelashes situated at one end of an eyelid; 

[0125] Fig. 50 is a diagram of the brush embodiment of Fig. 49 being used to apply 
product to the eyelashes situated at the opposite end of the eyelid; and 

[01 26] Fig. 51 is a fragmentary perspective view of another embodiment of a brush. 

[01 27] Reference will now be made in detail to some possible embodiments of the 
invention, examples of which are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers are used in the drawings and the description to refer 
to the same or like parts. 

[01 28] A first exemplary implementation of the invention is described below with 
reference to Figs. 1 through 7. 

[0129] Fig. 6 shows a brush 10 in accordance with an optional aspect of the 
invention for applying, for example, mascara to eyelashes. The brush may include a core 
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1 1 constituted by two twisted-together strands of metal wire with tufts of bristles 1 2 held 
between the turns of the core 1 1 , for example, in conventional manner. The core 1 1 may 
be fixed to one end of a stem 13. Stem 13 may be made of plastic material, for example, 
and the core 1 1 may be inserted therein as a force-fit. 

[0130] According to an exemplary aspect of the invention, to make the brush 10, a 
cylindrical blank may be used as shown in Fig. 1 , having a core 1 1 that is rectilinear and 
that extends along an axis X that may optionally coincide with the axis Y of the stem 13. A 
notch 15 may be formed in the blank. The free ends of the bristles define an envelope 
surface 14. As can be seen in Fig. 2, this envelope surface 14 may include a frustoconical 
end portion 14a and a main portion 14b which may be circularly cylindrical with the 
exception of the bottom 14c of the notch 15. The bottom 14c of the notch 15 may 
constitute a partially cylindrical surface about an axis that is perpendicular to the plane of 
Fig. 2. 

[0131] In an exemplary variant such as the one shown in Fig. 3A, the bottom 14c of 
the notch may have a cross-section in the form of a portion of a circle, with the notch 15 
being concave both about an axis perpendicular to the plane of Fig. 2 and about an axis 
parallel to the axis X of the core 1 1 . 

[0132] In an exemplary method, to make the brush 10 from the blank of Figs. 1 and 
2, the core 1 1 may be curved about an axis of curvature perpendicular to the plane of 
Fig. 2. The axis of curvature may be situated on the side opposite from the notch 15 so as 
to have the effect of flattening the notch out to such an extent as to transform it into a 
substantially planar facet 17 (i.e., planar surface). Forming such a facet 17 in place of the 
notch 15 also has the effect of forming on the side opposite from the notch 15 a portion of 
an envelope surface 16 that becomes outwardly concave. As shown in Fig. 6, which is 
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taken along the plane of curvature of the curve defined by the axis of the core 1 1 , the brush 
10 has a free end out of alignment with an axis of the portion of stem 13 connected to core 
11. 

[01 33] On examining Fig. 7, it will be observed that over the portion of the core 1 1 
along which the initial notch 15 was made, the brush may present a cross-section that is 
asymmetric about a plane K that is perpendicular to the plane of curvature W of the core 1 1 
and containing the axis of the core 1 1 . 

[0134] In the example described above, the blank shown in Figs. 1 and 2 has only 
one notch 15. It is possible, however, to start from a blank that has three notches disposed 
(e.g., symmetrically) about the axis X of the blank, as shown in Figs. 8 and 9, thus giving a 
brush whose cross-section is generally triangular, for example, over a fraction of its length. 

[0135] Starting from the blank of Fig. 8, it may be possible to make a brush by 
imparting curvature to the core 1 1 in the same manner as for converting the blank of Fig. 2 
into the brush of Fig. 6. The resulting brush then presents a substantially planar facet 
where one of the notches 15 used to be. 

[01 36] The plane of curvature of the core of the Fig. 6 brush is parallel to the plane 
of Fig. 2 and contains the axis X. This plane of curvature constitutes a midplane of 
symmetry for the facet 17, being substantially perpendicular thereto. It should be observed 
that by having an odd number of facets 17, one of the ridge lines 19 (e.g., edges) formed 
between two adjacent notches 15 of the Fig. 8 brush may be contained in the plane of 
curvature of the core 11, with the notch 15 opposite said ridge line 19 being straightened 
out by the curvature imparted to the core 1 1 . 

[0137] Fig. 10 shows a blank having five notches 15, and Fig. 12 shows a blank 
having seven notches 15. Brushes may be obtained from these blanks by imparting 
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curvature to their cores 1 1 in a manner analogous to that described above with reference to 
Figs. 1 through 9. 

[01 38] Another exemplary embodiment of brush 20 constituting another 
implementation of the invention is described below with reference to Figs. 1 4 through 1 9, 
with the finished brush 20 shown in Figs. 18 and 19. 

[0139] To make brush 20, the blank shown in Fig. 14 may be used. The blank may 
be provided with an envelope surface 21 formed by combining a main portion 21b of 
square section rectangular shape with an end portion 21a in the form of a truncated 
pyramid. As shown in Fig. 15, the blank may include at at least one point, a cross-section 
centered on the core 1 1 (i.e., the core 1 1 may be located at the barycenter of the cross- 
section). As shown in Figs. 16 and 17, notches 22 and 23 may be formed to result in a 
cross-section that varies such that cross-sections at differing locations along the core 1 1 
are not geometrically similar. In Fig. 17, the core 1 1, as bounded by edges 21c-21f, is off- 
centered with respect to the core 1 1 (i.e., the core 1 1 is not at the location of the barycenter 
of the cross-section). In Fig. 1 5, the barycenter of the cross-section is located at the core 
11. 

[0140] As shown in Fig. 16, the notches 22 and 23 are concave and formed on the 
blank in two adjacent faces. Notches 22 and 23 extend, for example, over the full length of 
the main portion 21b of the envelope surface 21. The respective bottoms 21 e and 21c of 
notches 22 and 23 may constitute portions of cylindrical surfaces prior to the core 1 1 being 
deformed (e.g., while the core 1 1 is still rectilinear). Thereafter, a certain amount of 
curvature may be imparted to the core 1 1 so as to substantially flatten out the notch 23 
(e.g., by bending the core 1 1 about an axis B). The bottom 21c of the notch 23 may then 
become substantially planar while the initially planar opposite face 21 d may become 
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substantially outwardly concave. The bottom 21e of the notch 22 may thus be curved both 
about an axis A parallel to the plane of curvature of the core 1 1 and about the axis B. As 
shown in Fig. 1 6, the face 21 f of the brush opposite to the notch 22, may be defined by two 
edges 25 and 26, which may be substantially rectilinear, parallel to the axis X, and curved 
(e.g., outwardly concave). 

[0141] Because of the curvature given to the core 1 1 , the edge 25 becomes curved 
in the brush of Fig. 18 and the edge 26 becomes substantially rectilinear. The resulting 
brush 20 may apply (e.g., makeup) in a very high quality manner because of the curvature 
of the core 1 1 and because of the different shapes of its faces which follow one another in 
contact with, for example, eyelashes when the brush is turned about the axis of the stem 13 
while applying make up. 

[0142] Fig. 24 shows a brush 30 that is obtained from a blank as shown in Fig. 20. 
This blank is generally peanut-shaped. As shown in Figs. 21 and 23, substantially planar 
facets 31 parallel to the axis X of the core may be formed in the blank (e.g., by machining 
the blank). These facets 31 may be formed on three side faces of the blank so that in 
cross-section, the brush presents a generally triangular shape (see, e.g., Fig. 23) with ridge 
zones 33 (i.e., edges) being formed between the facets 31 . 

[0143] In the example described, the facets 31 have all been formed at a distance 
from the core 1 1 which corresponds substantially to the radius of the smallest diameter 
circle 32 situated between the two swollen portions of the blank. It would not go beyond 
the ambit of the present invention, however, for the facets 31 to be formed at different 
distances from the core 1 1 (i.e., with a set of facets situated on one side of the blank being 
formed at a distance from the core 1 1 that is different from the distance at which another 
set of facets situated on another side of the core 1 1 is formed). The facets 31 may also be 
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formed at a distance from the core that is shorter than the radius of the small diameter 
circle 32 or that is greater than said distance. 

[0144] The brush of Fig. 24 may be made from the blank shown in Fig. 21 by 
imparting curvature to the core 1 1 in such a manner as to cause the ridge zone 33 which 
corresponds to the bottom edge of the brush shown in Fig. 21 to become substantially 
rectilinear. The curvature imparted to the core 1 1 may have the effect of modifying the 
shape of the side face of the brush which is diametrically opposite from its bottom edge 33. 
Thus, the two top facets 31 of the blank in Fig. 21 are connected together in the brush of 
Fig. 24 by a zone 34 that is outwardly concave (i.e., no longer substantially rectilinear). 

[0145] According to another exemplary aspect, to make a brush, it may be possible 
to start from blanks presenting a variety of shapes, a few non-exhaustive examples of 
which are shown in Figs. 25 through 28. Fig. 25 shows a blank that is substantially bullet- 
shaped. Fig. 26 shows a substantially buoy-shaped blank. And Figs. 27 and 28 show 
substantially fish-shaped blanks. 

[0146] Figs. 37 through 40 show brushes that may be obtained from the blanks 
shown in Figs. 25 through 28, respectively. 

[0147] According to an exemplary aspect, to make the brush 40 shown in Fig. 37, 
the first step may be to form three substantially planar facets 41 on the blank of Fig. 25 so 
as to obtain a cross-section that is substantially triangular (see, e.g., Figs. 29 and 30). The 
core 1 1 may be deformed in such a manner as to straighten out the end portion 42 (see 
Fig. 25) of the brush 40 that extends between its free end and the circle 43 of maximum 
diameter. The consequence of this deformation may be to straighten out the top edge 44 
of the end portion of the Fig. 25 blank so as to bring it at least partially substantially into line 
with the top edge 46 of the portion 45 of the blank which extends between the circle 43 and 

24 



Attorney Docket No. 08048.0027-00000 



the end situated adjacent the stem 13. In the brush 40 of Fig. 37, the portion of the brush 
40 adjacent to the stem 13 may be relatively small in diameter and may lie substantially 
along the axis of the stem's end portion, thus enabling that brush portion to be wiped 
relatively uniformly. The end region 47 of the brush 40 situated adjacent the substantially 
concave side of the core 1 1 may be relatively far off-center from the stem's end portion and 
may be wiped more thoroughly as a result. The opposite region 48 may lie substantially 
along the stem's end portion and may be wiped relatively less thoroughly (e.g., such that a 
larger quantity of product may accumulate in region 48). Thus, once the brush 40 has been 
withdrawn from an optional receptacle and wiped in the process, it may carry one region 
(e.g., region 48) that is heavily loaded with product and another region (e.g., end region 47) 
that is more lightly loaded. The more lightly loaded region may be suitable for use in 
separating small eyelashes that are present at the ends of an eyelid. 

[0148] To make the brush 50 of Fig. 38 from the blank shown in Fig. 26, the brush 
is initially cut so as to form three substantially plane facets 51 as shown in Figs. 31 and 32, 
these facets extending parallel to the axis of the core 1 1 , and then the core 1 1 is curved in 
such a manner that the top edge 54 of the portion of the Fig. 26 blank that extends between 
its free end and the maximum diameter circle 53 straightens out so as to lie substantially in 
line with the top edge 56 of the portion 55 of the blank of Fig. 26 that extends between the 
maximum diameter circle 53 and the adjacent end of the stem 1 3. 

[0149] According to an exemplary aspect, to make brush 60 as shown in Fig. 39 
from the blank shown in Fig. 27, three substantially planar facets 42 may be initially formed 
in a substantially triangular configuration on its swollen portion 61 . To form these facets 42, 
in the example described, the blank may be cut on each occasion in a plane which extends 
at a distance from the core 1 1 that is greater than the radius of the circle 63 defined by the 
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end of the blank adjacent to the stem 13. This may result in a blank having the shape 
shown in Figs. 33 and 34. Thereafter, the core 1 1 may be deformed in such a manner as 
to straighten out the bottom edge 64 of the blank (i.e., the edge extending between the 
swollen portion 61 and the end circle 63) in such a manner as to flatten it. The top edge 65 
(i.e., the edge diametrically opposite from the edge 64) may become indented to a greater 
extent because of the curvature imparted to the core 1 1 . 

[01 50] According to an additional exemplary aspect, to make the brush 70 shown in 
Fig. 40 from the substantially fish-shaped blank shown in Fig. 28, the first operation may be 
to form (e.g., via cutting) the blank in such a manner as to make three planar facets 71 in a 
triangular configuration, so as to obtain the blank shown in Fig. 35. 

[01 51] In the exemplary blank shown in Fig. 27, the end of the blank remote from 
the stem 13 is substantially egg-shaped, whereas in the exemplary embodiment shown in 
Fig. 28, the corresponding remote end is substantially frustoconical. Furthermore, unlike 
the example shown in Fig. 27, the plane on which the facets may be cut, intercept the circle 
73 defined by the end of the blank situated adjacent the stem 1 3. The core 1 1 of the 
Fig. 35 blank may then be curved so as to flatten out the bottom edge 74 in its portion 
extending between the body of the brush 70 and the part adjacent to the stem 13. 

[01 52] Figs. 47 and 48 show two other blanks prior to their cores being curved. 
The blank 120 shown in Fig. 47 may be substantially hourglass-shaped, having at least one 
facet 122 formed on one of its truncated cones. The core 1 1 may then be curved in the 
vicinity of the junction between the truncated cones so as to flatten out the concave edge 
1 21 of one of the sides. 

[01 53] The brush 130 shown in Fig. 48 is substantially in the form of a football 
having a notch 131 . Its core 1 1 may be subsequently curved to flatten out the notch 1 31 . 
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[01 54] In the examples of Figs. 37 through 40, the plane of curvature of the core 1 1 
is substantially perpendicular to one of the planar sides of the starting brush. The 
invention, however, is not limited to the examples described above. Optionally, additional 
curvature may be imparted to the core 1 1 so that it no longer extends entirely in a single 
plane of curvature. For example, Fig. 41 shows a brush 90 obtained by imparting 
additional curvature to the core of the exemplary brush shown in Fig. 6 about an axis C 
which may be parallel to the plane of Fig. 41 . By curving the core 1 1 about two non-parallel 
axes, it may be possible to further modify the shape of the brush. For example, it may be 
possible to obtain a brush whose portion adjacent to the stem 13 is wiped in a substantially 
uniform manner, while an end portion has zones that are wiped in a substantially non- 
uniform manner. 

[01 55] According to another exemplary embodiment, it may also be possible to 
make steps in a brush according to the invention. As shown in Fig. 42, the brush has been 
formed (e.g., machined) in such a manner as to form setbacks 1 10 in its surface extending 
over at least a portion of its length and to form flanks that are substantially radial. 

[0156] Fig. 43 shows a system 100 which includes a brush as described herein. 
The stem 13 may be fixed to a cap 101 which may serve both as a handle member and as 
a member for providing substantially leakproof closure of the receptacle 102 which contains 
product P, for example, to be applied to the eyelashes. The receptacle 102 may have a 
neck 103 with an outside thread and contain a wiper 104 which may be of any conventional 
type, and which may be adapted to wipe the stem 13 as cap 101 is removed from the 
receptacle 102. 

[01 57] It may be particularly advantageous to start from a blank having a left-hand 
pitch, as explained below with reference to Figs. 44 and 45. In Fig. 45, for example, the 
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brush of Fig. 6 is provided with a core that is twisted with a left-hand pitch. Dashed lines 
represent the paths that may be followed by sheets N defined by the ends of the bristles. 
These sheets N may be at an angle v with respect to a plane perpendicular to the core. As 
shown in Fig. 44, the angles of the sheets N relative to the axis Y of the stem 13 decrease 
as they approach the free end of the brush, thus making it possible to conserve a relatively 
large angle i between the sheets N and the eyelashes H at the end of the eyelid, thereby 
enabling the eyelashes to be well separated by the brush. 

[0158] As shown in Fig. 46, when the core 1 1 is not straight, the curvature imparted 
to the core 1 1 may also serve to bring the bristles into the desired orientation. Fig. 49 
shows the brush of Fig. 6 in use for making up eyelashes situated at one end of an eyelid, 
with the curved side of the brush being used. Fig. 50, on the other hand, shows the 
eyelashes situated at the opposite side of the eyelid being made up with the end of the 
brush being used on its substantially rectilinear side. 

[0159] According to another exemplary embodiment, Fig. 51 shows a brush 
provided with an angled bend in the core 1 1 adjacent to the stem 1 3. 

[01 60] In the figures, the curvature of the core has been exaggerated in order to 
make the invention easier to understand. It would not go beyond the ambit of the present 
invention for the curvature to be less marked (e.g., so as to match the curvature of an 
eyelid). The core may also be curved to have an S-shape lying in, for example, a single 
plane of curvature. 

[0161] It is contemplated that at least one applicator surface of a brush may be 
substantially parallel to the stem while having a portion that is off-axis. 

[01 62] A brush according to some exemplary embodiments of the invention may be 
particularly ergonomic to use in numerous positions. 
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[0163] A brush according to some exemplary embodiments of the invention may 
make it possible to obtain a brush presenting faces of different shapes so as to obtain 
different effects. For example, according to some exemplary embodiments of the invention, 
it may be possible to obtain brushes which have a substantially planar face on one side and 
a face that is one of substantially concave and substantially convex on an opposite side. 

[0164] It may also be possible according to some exemplary embodiments of the 
invention to make brushes having a substantially rectilinear edge (e.g., a ridge) on one 
side, while having a face that is one of substantially concave and substantially convex on a 
diametrically opposite side. 

[0165] Finally, the invention according to some exemplary embodiments may 
provide a novel generation of brushes conserving numerous advantages obtained by 
means of previously developed brushes while also managing eyelashes better (i.e., 
because of the way in which the profile of the brush may vary as it turned about the axis of 
the stem while it is in contact with the eyelashes, and because of the curvature of the core 
which may impart lateral motion to the bristles of the brush that may encourage them to 
penetrate between the eyelashes). 

[0166] The brush according to some exemplary embodiments of the invention may 
be used to apply any make-up or care products, such as cosmetic, dermatological, or 
pharmaceutical compositions used for treating eyelashes, hair, skin, lips, or nails. 
However, in its broadest aspects, the present invention could be used to apply many other 
substances. 

[01 67] Furthermore, sizes of various structural parts and materials used to make 
the above-mentioned parts are illustrative and exemplary only, and one of ordinary skill in 
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the art would recognize that these sizes and materials can be changed as necessary to 
produce different effects or desired characteristics. 

[01 68] It will be apparent to those skilled in the art that various modifications and 
variations can be made to the structure and methodology of the present invention. Thus, it 
should be understood that the invention is not limited to the examples discussed in the 
specification. Rather, the present invention is intended to cover modifications and 
variations. 
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